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Simulated Annealing

»�¼�½ ��¾<� dfoqgDzF ntsmFg�l®g�¤Áts¡0p¾£? ntsrjmFª?p�¿XÀcÁ�Â;§M nhsmFl0��{Jt©iM�0mF£W{�z�hs nl¿g�¤qÀÇ{�Â�d8Ã {�l<§VÀ`��Â\ÄMy ¤Lg�h
ts¡np�Å>Æ����D�Mw�ÇwÈÅ�xw0h={�l<§ng�e ��h={��n¡;ÉqÊ_Ë�Ë¾mFlxtjhsg7§n n£?pW§QmFlNÌ*pH¤v«PÍ ��ÎIÏÇ«S¬�¡0p���p?r¢t�£? Mtsrjm|ªHp-pHoqpHh
¤LgD nl<§^¤[g�hXÉqÊ_Ë�Ë�mFr-���2ÐBÀ`rjp?pWÑbmF�M«b�2Â2« Â l¿£?gDlxtjh={�r¢t�tsgfÄny�w���¡0mF£2¡�¡<{�r�z]{�hs�Dp_Ï0 0£Hts 0{�tsmFgDlnr�mFl
p?{�hszui^r¢t={���p?r~g�¤Áts¡np�hs nlÀ{�l0§^ts¡np?l^£?g�lMoDpHhs�Dp?r�e_ n£2¡¼z|{�tspHhWwApH�7tjhsp?e({�z�gD�Mtsm|e#mFªW{�tsmFgDl ¨  0mF£GÒ7zui{��0�Mhsgq{�£=¡0pHr¦{�r¢t={���p���¡0pHhsp*�nhsgD{D§nzui_§nmFr¢tjhsmF�0 MtspW§_Ï< n£Hts <{�tsm|g�l0rÖ{�zFzFgW�ÌmutÁtsg�rj£?{�zFp��0{�hjhsmFpHhsrÁ{�l0§
�MhsgD��p�e({�l7i(zFgx£W{�zag��ntsmFe({M«

\M1�/?UJ1�BH4nU=1DXÃû�@A1�6 /2@A1�ôÌ@S47øSø�1�6Ù/2: � 1�>�:n6A6A1D>W/21DXÃ/2:�:M6S1¿:73�/H@A1 ó 4MB2Z[4 � K]1DU(3Ç:nBH>�1�X
/2:�>?@�476A\n1MPP,¾6�/H@A1J:M/2@A1�B¾@S4M6SX�C�Z]69/H@A1�>?@S:MZ[>�1(:M3�õ¼: ó 1#/2:C���5C83P��]R��3�4?ÿc`.O�SI/��vÿc��3H�������OB�@���_]R�@dfO¿:73�U=T�>?@Ã4OõQ: ó 1¼ZLUJ\MZ ó 1�6ÖCÖ476SX�6A:M/J1 ó 1�6�/2@S1Àû�:nBHU=/ ó 47BHZL4 � K]1^Z]/HU21�K]3�ZLU
\MTS4MBH4M6n/H1�1DXJ/H:(ZLõQøSB2: ó 1;Z]/HU�)A/H6A1�UHU�PA'Ö4MB2\n1~úSTS>W/HTS4x/HZ]:n6SU�ZL6¼/2@S1¾>�:0Us/*4n>�>�TAõJTAK[4x/H1�: ó 1�B
õ¼4M6<ôQTSøaXA47/21DUX� ���¢C0û�@AZ]KL1_õQ1�B21�K]ôQ/H@A1 � Z[4MUl/�1A/xÿ�3�45�K6 � 4MX�7W)A/26A1DU2U21�U�\MTSZLX�1DU ò , � 4M>?ý
/2:xû~47B?XAU;Z]õ¼øABH: ó 1DX¿U2:MKLT�/2ZL:M6SU�CAU21�1W¦Z]\�P��MPÓ Z[U24nX ó 4760/H4M\M1DU�:73 ò , 47BH1(/2@�4x/_4�X�1�)�6AZ|/HZ]:n6Í:M3M)A/26A1DU2U¾3Ç:nB¾ZL6SX�Z ó ZLX�T�47K ó 4MB2Z[4 � K]1DU
õ¼4qô � 1�47õ � Z]\nTA:MTSUÁ:MB¦1 ó 1�6�Z]õ¼øa:nUHU=Z � KL1MPxI�K[U=:�C ó 4MB2Z[4 � K]1DUfõ^4qô � 1~U=/2BH:M6A\nK]ô#>�:n6A6A1D>W/21DX
U=TS>?@Í/2@S47/_1D4M>?@ØTAøaXS4x/21^X�1DUs/HB2:xô�U-õQ:nB21Qû;1�KLK"�j4MXA4Mø�/21DX ó 47BHZL4 � KL1�U-/2@S4M6ÍZ]/#>�:MTAK[XO1 ó 1�B
@A:Møa1#/2:^ZLõ¼øABH: ó 1>� <��¢P�+j69@AZL\M@AKLô�>�:M6A6A1D>W/H1�X9U2ô<U=/21�õ^U�C ò ,ÎZ[U-U2KL:xû�1DX�X�:xû�69>�:M6SU2ZLXA1�BG�
4 � KLô � ô�B21�1 ó 47KLTS4x/HZ]6S\C)S/26A1DU2U21�UC� U=/21�øh$�
74A%_�¢P-A:nB(õ^476<ôÍøSB2: � K]1�õ^U�C�/H@A1�U21¿X�Z[UH4MX ó 476��
/H47\n1�U¦X�:_6A:7/�47øSøAK]ô#:nB¦4MB21~U2TAB2õ¼:nTA60/H4 � K]1nP2+j6�øS47B2/2Z[>�TAK[47BDCDøAB2: � KL1�õ^U¦Z]6�/2@A1;ZLõQøa:MB2/H4M60/
:Mø�/HZ]õ¼ZL÷�4x/HZ]:n6�>�KL4nU2U�YOI�Ô��s. � RÕ� 
@Ö@�°)A/(6S4x/HTAB?47KLK]ô9ZL60/2:®/2@A1 ò ,��©3ÇB?47õ¼1�û�:nB2ýbP�YÍI�Ô��
. � R øAB2: � KL1�õ^U*@�4 ó 1 � :<:MKL1�476 ó 4MB2Z[4 � KL1�U�476SX¿4J>�:nK]KL1�>�/2ZL:M6^:M3 � :nTA6SX�1DX��¢4MB2Z]/sô � :<:nK]1D476
/21�BHõ^U�476SX¿û�1#U21�1�ýÀ476�4MUHU=ZL\M6Aõ¼1�6n/�UH4x/2Z[U=3Çô0ZL6A\¼4MU;õ^476<ôD$5:MB�4MU�3Ç1�û�%�/H1�BHõ^U;4nU~ø�:0U2U2ZT�� K]1nPA.<TS>?@¿øSB2: � K]1�õ^U�@S4 ó 1¾4(6�4x/2TSBH4MKa>?@A:nZL>�1-:M3Z)A/26A1DU2U�3ÇTA6�>W/2ZL:M6�U�C�476�X¼/sô<øAZL>�47KLK]ô¼@S4 ó 1
K]:xû ó 4MB2Z[4 � K]19>�:n6A6A1D>W/2Z ó Z|/sônPM+j6SX�1�1�X�C*U2:Mõ¼19>�:nõ¼øAK]1�/21�øABH: � KL1�õ^UQ3Ç:nB¼/2@A1Í>�KL4nU2UQ@S4 ó 1� :nTA6SX�1DXÍ>�:n6A6A1D>W/2Z ó Z|/sô�ZL6O/H@A1�û;:MB?U=/¾>�4nU=1nPaYOI�Ô��s. � R >�:nõQøSK]1�/21QøAB2: � KL1�õ^U-ZL6S>�K]TSXA1
YOI�Ô��_×V�j.�IML�C&×9��:q,X'�C�476SX®YOI�Ô²:\Ø�LÙ$5U2Z]õ¼ZLKL4MB~/2:ÀN�8~Rw%�CSX�Z[U2>�TSU2U21�X � 1�KL:xû#P
Ú ïØè�â ë¾Ü�ßSì=ñ0è*æuÛ ìsÝ�Ü è�Ý�Ü�ãÖßhÝ ãÖÞ-ßSì=ñnÝAì=ç�ñ
L~@A1Àõ¼:nU=/J47øAø�47BH1�60/JX�Z[Us/HZ]6S>�/2ZL:M6 � 1�/sû;1�1�6 ò , 4M6SX�:7/H@A1�B(õ¼1�/2@A:�XAUJZLU�/H@A1À6A1�1�X�/H:
X�1�)S6S1�K]:�>�47KS>�:nU=/*>�:M60/HB2Z � T�/HZ]:n6SU�3Ç:MB*1�4M>?@ ó 47BHZ[4 � KL1MCxZL6SU=/21�4nX¼:73bõ¼1�BH1�KLô�4#\nK]: � 47KA>�:nU=/�PFE
c y��n�<{�hspHl7tszuixwWzFgx£W{�zn£HgDr¢tsr�¡<{WoqpÖ�nhspHoMmFg� 0rjzui���p?p?l- 0rjpW§�mFl_{�l¾g�ts¡0pHhj��mFrjp� nlnhsp?z|{�tsp?§-p?lnrjp?e_�nzFp
�QgDlxtsp�Þ�{�hszFg({��0�nhsgD{�£=¡�ÍßÎ��5Ï5«



�

ò ,Kg U�>�47ø�4 � ZLK]Z]/sôJ4MøAø�1D47B?U¦/2:(X�1�B2Z ó 1�3ÇBH:MõüZ]/HU*4 � ZLK]Z]/sô(/H:#4M>�>�1�UHU¦/2@AZ[U�KL:�>�47KSZ]6�3Ç:nB2õ^47/2ZL:M6
X�Z]BH1�>�/2KLôMP ò ,Kg U;B?476Aý<ZL6A\�:M3�)A/H6A1�UHU=1DU�U=TSø�1�B�)�>�ZL4MK]KLôÀ47øSø�1D47B?U�KLZLýM1_/2@A1�B?476Aý<ZL6A\nU;:M3Áøa:nU��
U=Z � KL1�õ¼: ó 1�U�ZL6ÀU2:Mõ¼1 ó 1�BHU2Z]:n6SU¦:73Ö.�I¶�T��r�C��=?@��476�X�ZL6>L¦4 � T^U21�47B?>?@��"��à�C��.?��¢PM8;T�/�/2@S1�U21
õQ: ó 1�U�47BH1À1 ó 47KLTS47/21�X � ô�/H@A1�ZLB�/@3��vÿc]�ÿ [�/���OR`H������]R��dNO�C�û�@AZLK]1 ò ,Kg UW)A/H6A1�UHU21�U�B21�úS1�>�/
/2@A1;]���S5SGO�3��f>�:n6�)S\nTABH47/2ZL:M6��Ùû�Z]/2@A:nT�/ � Z[4MU2Z]6S\�/H@A1#:MTA/H>�:nõ¼1MPá�â^ã�ä8åcæ�çpè�éëêCì-ì8è�æ�åcâ^ì-í¨îGáïêBð�ñ .�Iò� 
@�@��1�õJTSKL47/21�U�/H@A1 � 1�@�4 ó ZL:MB;:73Ö3ÇB2TSU=/2B?4x/H1�X�U=ô�U��
/21�õ^U¿Z]6¶�t��O�S5dN/�bXORa���ÿ�bFÿcQ�SWÿ���dfe~Z]3(:M6S1O>�:MTSøAK]1DU¿U2TS>?@ 4ÙU2ô�Us/H1�õ /2: 4Ì@S1�4x/ � 4x/H@ :73
4MX�ósTSU=/H4 � KL1�/21�õ¼ø�1�BH47/2TABH1MC � ô¼>�:<:MKLZ]6A\J/2@A1�U2ô<U=/21�õ U=KL:xû�K]ôQ:M6S1-õ^4qô^>�:Mõ¼1_>�KL:nU21�/2:Q4x/��
/H47ZL6AZL6A\J4�Us/?4x/21-:73fõ¼Z]6SZ]õ^47Ka1�6S1�BH\MôC$5Z©P<1nPn>�:0Us/5%WP�.�I 4n>�>�1�ø�/?U�:MB�B21�ós1�>�/HU�KL:�>�4MK�>?@S4M6A\M1DU
/2:À4^>�:n6�)S\nTABH47/2ZL:M6�4M>�>�:MB?X�ZL6A\�/2:¼/2@S1JY91�/HB2:nø�:nK]Z[U�4MK]\n:MBHZ|/H@Aõ�C�B21p�nTSZ]BHZ]6S\Q1p�0TAZ]KLZ � B2ZLTAõ
>�:M6�X�Z|/HZ]:n6SUW$�6HX�1�/?47ZLK]1DX � 47K[476S>�127A%*4MK]:n6A\^4�û;1�KLKT�©/HTA6A1�Xë6s/H1�õ¼øa1�B?4x/2TSB21#UH>?@A1�X�TSK]1nP 7+j6O>�:M60/HBH4nUs/DC ò ,üX�BHZ ó 1�U~/H@A1�U2ô�Us/H1�õÙô�/�SwôRSI��dõORa���ÿ�b|ÿcQ�SWÿ���dNe�4MU2Z[X�1�3ÇB2:nõ B?476Sý0ZL6A\�C
Z|/�4MøAøAKLZ]1DU�6A:(XA1�>�Z[U2Z]:n6À>�BHZ|/H1�BHZL4SCM476SX¼4MK]K�6A1�û >�:n6�)S\nTABH47/2ZL:M6SU�4MB21�4n>�>�1�ø�/H1�XQZ]6�X�ZLUH>�BHZLõK�
Z]6S47/21�K]ônP.+j6SU=/21D4MX¼:M3�/2TA6AZL6A\Q4#û�@A:MKL1-UH>?@A1�XATAK]1¾:73�øS4MBH4MõQ1�/21�BHU�C ò , :M3`/21�6¿B21p�nTSZ]BH1�U�3Ç1�û
>?@A:MZ[>�1DU�P�+¢/�õ^4qô¿4MøAø�1D47B~/H@S4x/ ò ,Kg U;BH1�U2TAK|/?U�U=@S:MTAK[X®B21DU=1�õ � KL1#476®Z]6A1�öa1D>W/HZ ó 1#BH4M6SX�:Mõ
U=1D47B?>?@fCMU2Z]õ¼ZLKL4MB�/2:�.AI 4x/�4X) ù 1DX � T�/w)S6AZ]/21�/H1�õ¼ø�1�BH47/2TABH1MP08;T�/*ZL6¼354M>W/DC � ô�ø�1�BHU2ZLU=/21�60/
U=1�K]1D>W/2ZL:M6O4M\n4MZ]6SU=/�/H@A1Jû;:MB?Us/q)S/26A1DU2U21�U�CS:n6A1	�0TAZ[>?ý0KLô�47øAøABH:n4n>?@A1�U�6A1�4MB��¢:Mø�/HZ]õ^4MKÖU=:nK]T��
/2ZL:M6SU�P�.�Z]\n6AZ")a>�4760/(ú�TS>W/HTS4x/HZ]:n6SU�U=/2ZLKLK�BH1�õ^47ZL6Ù4x/QKL47/21ÀBHTA6��v/2ZLõ¼1�UB$ÇTA6SK]ZLýM1�Z]6 .AI(C�U=1�1ÁZL\SPï�p%WCA>�B2:0U2U2ZL6A\QU2ZL÷�4 � K]1 � 4MB2BHZ]1�BHU*/2:À4n>�>�1�UHU�6S1�û×B21�\MZL:M6SU;ZL6�>�:M6�)�\MTAB?4x/HZ]:n6�U2øS4M>�1MPöBèAì8èAç2â^÷BêCåcíPø�ù�âcç2ú8ã�ûCîIöBêBð�ñ ü @AZ]KL1¿U2Z]õ¼ZLKL4MB2KLôÍõ¼:M/2Z ó 47/21DX�C�N�Iõ� 
=?AC��pý���4M6SX ò ,
47KL\M:MBHZ]/2@Aõ^U�@S4 ó 1#@S47B?X�KLô®4M6<ôn/H@AZL6A\ÀZL6O>�:Mõ¼õ¼:M6ÖPaN�I-U�CaõQZLõ¼ZL>?ý<ZL6A\À1 ó :MKLT�/HZ]:n69:M6�/2@S1
\M1�6S:7/sô<øAZ[>�47K�K]1 ó 1�K©C0ýM1�1�ø^/HBH4n>?ý�:M3Ö1�60/2ZLBH1;6=\n1�6A1-ø�:<:MK[UI7(:73Ö>�:M6�)�\MTAB?4x/HZ]:n6SU�3ÇBH:Mõ�û�@AZ[>?@
/2:^U=1�K]1D>W/-4M6SX�6 � BH1�1�X�7�4M6�ZLõ¼øAB2: ó 1�X�\M1�6A1�B?4x/HZ]:n6¿:73�U=:nK]TA/2ZL:M6SU�PA8;ô¿>�:nõQø�47BHZLU2:M6fC ò ,�C� 4MU21�XØ:M6Ã1 ó :MKLT�/2ZL:M6�47BHôO>�:Mõ¼øa1�/HZ|/HZ]:n6Ã47/#/2@A1¿øA@A1�6S:Mõ¼1�6A:nK]:n\MZ[>�4MK¦KL1 ó 1�K�:M3 6HU=øa1�>�Z]1DU�C 7
:Møa1�B?4x/21DU�:M6SK]ô®:M6O4^U2Z]6S\MKL1J>�:n6�)S\MTSBH47/2ZL:M6fCAû�Z]/2@9ZLõ¼øABH: ó 1�õ¼1�6n/?U�4M>?@SZ]1 ó 1�X®õ¼1�BH1�KLô � ô
1�KLZ]õ¼ZL6S4x/HZ]:n6¿:73 � 4MX ó 4MB2Z[4 � KL1�U�P ò ,�C<.AI(C�476SX¿õ¼:nU=/�:7/H@A1�B;õ¼1�/?4��¢@A1�TABHZ[Us/HZL>�U*øa1�B23Ç:MBHõ 4
K]:�>�4MKfU=1D47B?>?@ � TA/�Z]6ON�IÎ>�BH:nUHU��v: ó 1�B*:nø�1�BH47/2:nBHU;øa1�B23Ç:MBHõ \MKL: � 4MKb1 ù >?@S476S\M1�U�P
þ ÿÅë¾ë¾à=ì2çbÜ¦Ý�ì=è*æ-ñ�è�é�áBk;Ý�ßAãÁâ Ü�àÀêÙë�ÝAì=â�ìsí�Ü¦ÝAìsè�æ
öCù�øPä8ì-é á�ç2æ�çpè�ûNø��²á��°âcì¬öBåcæ�ûpûpèAû.ñ I U=ZLõ¼øAK]1 ó 1�B?U=ZL:M6�:73a4�U2øAZL6�\nKL4nU2U*� 
=à��S>�:M6SU2Z[Us/?U
:73*4��@�jX�ZLõQ1�6SU2Z]:n6S47KÁ@0ô<øa1�BG�¢>�T � Z[>(K[4x/2/2Z[>�1Qû�Z|/H@Ø4¿U2øAZL6 ó 47BHZ[4 � KL1�� � �
	A±W�=J����(øAK[4M>�1DX
:M6�1�4M>?@�U=Z]/21N©?CM�� ©� v {����MP ò�ó 1�BHô9U=øAZL6ÃZLU#>�:M6A6S1�>W/H1�XÍ/2:�1�4n>?@Í:M3;Z]/HU�6A1D47BH1�U=/
6A1�ZL\M@ � :MB?U°¥ ó ZL4¼4 � :n6SX ó 47BHZL4 � K]1��.��� ¦(X�BH4qû�6¿3ÇB2:nõ U2:Mõ¼1#X�Z[Us/HB2Z � T�/HZ]:n6��N$���%�:73Á÷�1�BH:
õQ1D476®476SX�TA6AZ]/ ó 4MB2Z[476�>�1MP�.<øAZL6SU~õ^4qô � 1�>�:MTAøSK]1DXÀ/H:Q4M6�47B � Z]/2B?47BHô¼1 ù /21�B26S4MKP)S1�K[XC�&�=Pü 1�/HB2ô^/H:f)S6SX 6=\nB2:nTA6SX�Us/?4x/21DU�C 7QZ©P�1nPAKL:xû�1DUs/�1�6S1�BH\MôÀ>�:n6�)S\nTABH47/2ZL:M6SUq����� �Q:73

�f$���%�{ ��$�� E J2�����2J!� ~ %�{ ± �
 � � � ¦ � ��� ¦ � � � ¦ ± � � � � � � � $^
.%
I�BHBH4M6A\MZL6A\¾/2@A1�U2øAZ]6�U�Z]60/H:_:nø�/2ZLõ^47KA>�:M6�)S\nTAB?4x/2ZL:M6�UÖZ[U�@S4MBHX�X�TA1~/2:�6=3ÇB2TSU=/2B?4x/HZ]:n6�7 � 
.à��¢PLÖ:¼ZLõQøSK]1�õQ1�60/ ò ,�C�û;1�XA1�)S6A1(4nU\)A/26S1�UHU~/2@A1#KL:�>�4MK�1�6A1�B2\nô¼3Ç:MB�1�4n>?@®U2øAZL6

� � {¶±"� � #$ �
 � ¦ � ��� ¦ � ¦&% � �(') J $c�A%



Ð
476SX ò �aP�$^
.%-/2TABH6SU�ZL6n/H: ò �aP�$F��%WP-,¾TAB#ZLõ¼øAK]1�õ¼1�60/H47/2ZL:M6ÃU=TA\n\M1DUs/?U-/H@S4x/ ò ,äõ^4qô � 1
û�1�K]KfU2TAZ]/21�X�3Ç:nB�øAB2: � KL1�õ^U~B21�øABH1�U21�60/H4 � K]1�4MU�4¼U2øAZL6��_#¾47õ¼ZLK|/H:M6AZ[476E� 
.à��¢Pá�æ�çpâcû+*8æ-,8â^åcâtç/. î�0¶ê�132 × 25áïê54Kð�ñ +j6SU=/H476�>�1�U�:M3*/H@A1^U247/2Z[UF)�4 � ZLK]Z]/sô9øABH: � KL1�õ YÍI�Ô��×9�s.�IML >�:n6SU2ZLU=/�:M3¾493Ç:nB2õ�TAKL4Ø>�:nõQøa:nU21�X :7376 >�KL4MTSU21�U�P ò 4M>?@ >�KL4MTSU=1®>�:n6n/?47ZL6SU ×
K]Z]/21�BH4MKLUW$5Z©PA1nP��&��:MB"88�&��%WC�X�BH4qû�6�BH4M6SX�:nõQKLô^3ÇBH:Mõ 4¼øa:<:MK�:M38v � :<:MKL1�4M6 ó 4MB2Z[4 � KL1�U*�P�=P
I >�KL4MTSU=1_Z[U ó 1�BHZ")S1DX�C<Z|3¦4x/~K]1D4MU=/;:n6A1-:M3ÖZ|/?U*× KLZ|/H1�B?47K[U*Z[U�/2BHTA1K$5K]:n\MZ[>�4MKw62:MBR7.%WC<476�X^/2@S1
1�60/2ZLB21~3Ç:nB2õ�TAK[4�ZLU ó 1�BHZT)S1�XQ:M6SK]ôQZ|3�1 ó 1�BHô�>�KL4MTSU21�ZLU�/2BHTA1�$ÇKL:M\nZL>�47K�6H476SX�7A%WP=#-1�BH1MCnû�1~/HB2ô
/2:^õ^4 ù ZLõQZL÷�1_/H@A1#6<TAõ � 1�B�:M3Á/HB2TA1#>�KL4MTSU=1DU � ô¿U=:nõ¼1�>�:M6�)�\MTAB?4x/HZ]:n6¿:73¦/2@S1 ó 4MB2Z[4 � K]1DU�P
YOI�Ô��_×V�j.�IML @S4MU�476�: � ó ZL:MTSU ò ,��¢Z]õ¼øAKL1�õ¼1�6n/?4x/HZ]:n6�!PS:MB�1�4n>?@ ó 47BHZ[4 � KL1�û;1¼U=1�/� � {ò��x@×:9;	=< :M3�3547K[U=1(>�KL4MTSU=1DU�>�:n60/H47ZL6AZL6A\N� � �nPaI�\047ZL6fC ò ��P-$F�p%�@A:MK[XAU�P&L�ô0øSZL>�47KLK]ônC× {?>f$��p%�4M6SX@6 {?>f$cvï%�U2:�/H@S4x/¾1�4M>?@ ó 47BHZL4 � KL1�4MøAøa1�47B?U~:M6SK]ô�Z]694Q3Ç1�ûÙ$BAC6¬x�vï%

>�K[47TSU21�U�C�1�4n>?@�>�:M6A6A1D>W/HZ]6A\�Z]/(/2:EDo× :M/2@A1�B ó 47BHZL4 � KL1�U�P(L~@S1^øA@S4MU21Q/2B?476SU2Z]/2ZL:M6ÃZ]6�
��
.�IML 4M6SXD�@�j.AIML @S4nU � 1�1�6ÃZ]6 ó 1DUs/HZ]\04x/H1�XOZL6Es�1�35U�P�� 
=ýAC�����:M6�U=õ^47KLK�ZL6SUs/?476S>�1�U_TSU2Z]6S\
1 ù 4M>�/�õ¼1�/H@A:�XAU�P ü 1_1 ù ø�1D>W/;/2@S47/ ò , û�:nTAK[XÀøa1�B23Ç:MBHõ ó 1�BHô¼û�1�K]Ka:M6¿/2@A:0U=1¾Z]6SU=/H4M6S>�1DU�PöCù�æ-�8úGFKøPåcø&ù�âcì8í î × 2HFJILK\ð�ñ N_Z ó 1�6>× X�Z]öb1�BH1�60/;>�:MKL:MB?U�/2:(K[4 � 1�K�/2@S1 ó 1�B=/HZL>�1�U�:M3f4
\MB?47øA@fCxû;1�6A1�1�X�/2:X)S6SX^4�>�:MKL:MBHZ]6A\_/H@S4x/�õ¼ZL6AZ]õ¼ZL÷�1DU�/2@A1-60TSõ � 1�B�:73b1�XA\M1�U�>�:M6A6S1�>W/HZ]6S\
ó 1�B2/2Z[>�1DU#:73�Z[X�1�60/HZL>�47K*>�:MKL:MBDP ü 1¿Z]õ¼øAKL1�õ¼1�60/ ò , 3Ç:MB	×V�F:q,X' � ôØXA1�)S6AZL6A\93Ç:nBJ1D4M>?@
ó 1�B2/21 ù /2@S1(6<TAõ � 1�B�:M3¦1p�0TS47KLK]ô®>�:nK]:nB21DX ó 1�B2/2Z[>�1�U�>�:M6A6S1�>W/H1�X�/2:^Z]/¾4nU\)A/26A1DU2U�P�.<ZLõ¼Z]K[47B
/2:¿4ÀU2øAZL6O\MK[4MUHU�C�/2@AZ[U¾øAB2: � KL1�õ ZLU-@S47B?X9X�TA1#/H:DbT�p]R/�b�3ÇBHTSU=/2B?4x/2ZL:M6H� 
=à��vC�Z]6ÍXAZLU=/2ZL6S>W/HZ]:n6
/2:Ã/2@S1®\nK]: � 47K�>�:M6SU=/2B?47ZL60/HUQZL6 /H@A1ÍN�8~R�P�I'U=ZLõ¼øAKL196A1�ZL\M@ � :MBH@A:<:<X >�:n6SU=Z[U=/HU¼:73_/2@S1
B21��¢>�:MKL:MBHZ]6A\�:M3�4JU=ZL6A\MKL1 ó 1�B2/21 ù 1�4n>?@¼TAøaXS4x/21nP08;1�K]:xû#Cnû�1�øSB21DU=1�6n/�B21DU=TAK]/HU�:73fTSU2Z]6S\ ò ,
Z]69476�47KLô0÷�Z]6S\J/H@A1#øA@S4nU=1_/2B?476�U=Z]/2ZL:M6®Z]69�@�F:q,X'*C.)�BHU=/�Z]6 ó 1�U=/2ZL\n4x/H1�X¿Z]69s�1�35U�Pï�T�=�nC����¢P
M áBk�ë#ãfßSì2â ãÁæ*Ý�Ü�àON�ãÁñ0Þ¾àjÝAñ
á�â^ãP�8å^è�Q�I êL�R�8å^âc÷.æ�ç2â^ø&ì ç2ø�öCù�æS�°úUT�æ�ùpçpâtçpâcøPì-â^ì-í-ñ S:MKLK]:xû�ZL6A\²s�1�3sP�� 
����Z$c¦ZL\SP�Ö
/2@A1�B21�%WCqû�1*/21DUs/H1�X�1�47BHKLô¾ZLõ¼øAK]1�õ¼1�60/H47/2ZL:M6SU¦:73 ò ,�� <��<:M6(/H@A1�ZLB8v9{0à@?.?�BH4M6SX�:nõ×\nBH4MøA@V�WYXZX¼:73�>�:M6A6A1D>W/HZ ó Z]/sô��[Aòà�P(+j6Ø4D�2?.?=?��¢BHTA6OU24Mõ¼øAK]1J3ÇB2:nõ X�Z]öa1�B21�6n/�B?476SX�:nõ�Z]6AZ]/2Z[47K
>�:M6�X�Z|/HZ]:n6SU�C¦û;1�X�1�/H1�BHõQZL6A1DXÌ/2@S1�3ÇBH12�0TA1�6S>�ôÌ:M3¾U2:MKLT�/2ZL:M6 : � /?47ZL6A1�X�C�U21�1�¦Z]\�P�
�PMA:nB
>�:Mõ¼øS4MB2Z[U2:M6fC7û;1�@S4 ó 1�47K[U=:#ZLõ¼øAKL1�õ¼1�60/21DX¼/2@S1¾.�I 4MK]\n:MBHZ|/H@Aõ 4nU�\nZ ó 1�6¼Z]6Cs�1�3sP(� 
����S:n6
/2@A1_U24MõQ1�XS4x/H4JUs/HB2TS>�/2TABH1�TSU21�X � ô�:MTAB ò , øAB2:n\MB?47õ�P ü 1-@S4 ó 1�47KLK]:xû;1�XQBHTA60/2ZLõQ1DU�3Ç:nB
ò , 4 � :nT�/�/H@ABH1�1_/2ZLõ¼1�U~KL:M6A\n1�B�/2@S4M6¿/H@A1_/2ZLõQ1�Z]/~/2:<:Mý¼3Ç:nB�.AI×/2:m6s3ÇBH1�1�÷�1MC 7JU2Z]6�>�1 ò ,
Us/HZ]KLK�: � /H47ZL6A1DX�U2ZL\M6AZT)�>�4M60/�\047ZL6SU�P ü 1¿>?@S1�>?ýM1DX9/H@S4x/J6S1�Z]/2@A1�B#/2@A1 � 1�U=/��¢:73��v/2@SB21�1QBHTA6SU
:73�.�I(CÁ:MBJ4®/H@AB21�1¼/2ZLõ¼1�U(KL:M6S\M1�B�/H1�õ¼øa1�B?4x/2TSB21ÀUH>?@A1�XATAK]1nCfZLõQøSB2: ó 1�XÍ/2@A1�.AI B21DU=TSK|/?U
U=ZL\M6AZT)�>�4760/2KLôMP ü @AZLK]1;/2@S1 � 4nU=Z[>7CqøS4MBH4Mõ¼1�/21�B��v3ÇBH1�1 ó 1�B?U=ZL:M6#:M3 ò , 3ÇBH:Mõü.<1D>7P@
-ZLU¦47KLB21D4MX�ô
>�:Mõ¼øa1�/HZ|/HZ ó 1MC�/H@A1 � 1DUs/�BH1�U2TAK]/HU�4MB21_: � /?47ZL6A1�X � ôL\�� ò ,�P\ 2ZQ�I^]�ãP�8å^è�ã�è�ì(ç2æ�çpâcøPì�ñ \�� ò , Z[U;4J\M1�6A1�B?47K�õQ:�X�ZT)�>�4x/2ZL:M6�:73 ò , û�@AZL>?@�Z]õ¼øABH: ó 1DU
B21DU=TAK]/HU�4M6SXÍ4 ó :MZ[XAU;6HX�1�4nXO1�6SXAUI7À/H@S4x/#:�>�>�TAB¾ZL6ÃU=:nõQ1QZLõQøSK]1�õQ1�60/H4x/HZ]:n6SU�4x/�/2@S1Q1 ù �
ø�1�6SU=1�:73�ZL6n/HB2:�X�T�>�ZL6A\-4�U2Z]6S\MKL1�øS47B?47õ¼1�/21�Bw� <@�vP ü 1�BH4M6Aý¾4MK]KM/2@A1 ó 4MB2Z[4 � K]1DUZ� � 4M>�>�:MB?X�ZL6A\
/2:f)A/H6A1�UHU�� � CAZvPA1MP�)�6SX�4¼ø�1�B2õ�T�/H47/2ZL:M6`_ :M3Á/H@A1 ó 1�B=/H1 ù K[4 � 1�K[Uq©*U2TS>?@¿/H@S4x/��a"b E�c §h�daeb VZc § ���2��§¨�daeb ~ c � $tY�%L~@A1~û�:nBHU=/ ó 4MB2Z[4 � KL1\��¦�� U21�1�U=/21�ø�$^
 � %_��ZLU�:M3�B?476AýN�nC�¥K{?_�$F��%WC7476�X(/H@A1 � 1DUs/ ó 47BHZ[4 � KL1
ZLU�:M3ÁB?476Aý;v�P&:�:M6SU2ZLXA1�B�4QøABH: � 4 � Z]KLZ]/sô¿X�Z[Us/HB2Z � T�/HZ]:n6�: ó 1�B;/2@A1NSI/�3�³�4�fbC�hg[i fkj�l�J ��mf��vMJ $^à.%



�

200n 210o 220p 230q
Cutsizer0

50

100

150

F
re

q
u

e
n

cys
(A) Simulated Annealingt
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(B) Simple Extremal Optimizationu
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(C) Extremal Optimization at v τ=1.5
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N�ãÖéHãÖßAãÖæ-çbãÁñ
ÎD«�Ä7p?p[Ð ² ¶�º ±`¸  ² Ë ¸ º¼· ² ¶¡Ñ?µ|2³ ËH¶�µ Ò ¸ º7É�Ó�Ô Ê ´�ËH ±`² ´�º0Ë ¸[±`¸ ¶�º0ËJ´�º<Ó Æ ¶�³;·�µ|j¯ ¸[±ÖÕ�× Ä7��p?£?m|{�zÖmFrjrj 0p
g�¤fy*hjtsmu¥0£?m|{�z Â lxtsp?zFzFm|��p?l0£Hp7Ø ¾ � Î!ÙM� À_Î/�¡�2Ð�Â2«

�7«"�b« x�{�Ò � ¶+Ú;Û�´ ± Ò ² |ÜQ¶ ²Ï¢ Ë\ÀcÄ7�nhsmFl0��pHhWwn�;pH�ÞÝÁg�hFÒ�w�ÎH�¡�2Ð�Â2«
�M«"�b«=x¦{2Ò({�l0§�ß�«=ÄMlnp?�0��p?lSw�Ô�ÒMº ÆH± Òn´ ± jÓ7àÌáHÒ ¸ µ ¸ Ñ ²=¸ Ò7³ ´�º<Ó�â ²2¸L±`¸ÇÆ ´Dµ ¸[±ÖÕ_¸ º^´_Ë ¸ ³;·<µ|Ìã�¶WÓxHµ
¶Bä�àhÒ�¶Dµ Ò ±`¸ ¶�º × �Ö¡xiMr?«=Ì�pHoA« � pHtjtW«-å ¾ w0�D�D�����5�q���pÐ>À_ÎH�¡����Â2«

�n«"�b«dx�{�Ò�w(Þ�«�¬b{�l0�Mwb{�l<§Lß�« � mFp?rjp?ln¤Lp?z|§SwçæAHµ äH° ¥ ² Éq´�º ¸|¹ jÓ`â ²2¸L±`¸ÇÆ ´Dµ ¸[±ÖÕ�× �f¡7iMr?«�Ì*p?o�« � pHtjtW«èêé w<���=Î�À_Î/�D�q�2Â2«
�7« Â «-x�{�z|��p2hs�nw"ë�º ¸ Ò� ² ËH´�µA·n ²¢Æ ¶DµF´ ±`¸ ¶�º0° ±LÊx² 2Ë Ê ¶DµFÓ¿µ ¸ ³ ¸[± Ë ¸ º ±LÊ  Æ ¶�º ±`¸ º0Ò7Ò7³ × �Ö¡xiMr?«�Ì*p?o�«-x´�¾ wAÌ*�q�D�����©�D�q���NÀ_Î/�D�D�pÂ2«ÐM«�Ä�«�x¦gxpHtjts£=¡0pHh�{�l<§Jy-«n}¾«ê�bpHhs£? 0r?wêàÖ¯ ±`² 2³�´Dµ ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�º-Ó-ã® ±LÊ ¶WÓ�Ë�Óx ²=¸ Ò�jÓ�ä ² ¶�³ìâÖ¶�°àhÒ�¶Dµ Ò ±`¸ ¶�º × mFl�Äçàµâ�â ¥ °(íîílÀ5�Qg�hs�D{�l3ß�{� M¤[e({�l0l�wAÄM{�lfÑMh={�l0£Hm|rj£HgnwPÎ/�¡�+��Â2wA�D�D���©���q�7«



Î?�
�7«�Ä�«ïx¦gxpHtjts£=¡0pHhWwhàÁ¯ ±`² 2³#´Dµ ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�ºÙ´�º�Ó�Ä ² ´2· Ê Ô�´ ²2±`¸L±`¸ ¶�º ¸ º7ÉO´ ±�±LÊ OÔ* ²jÆ ¶DµF´ ±`¸ ¶�ºð Êx² 2Ë Ê ¶DµFÓ ×dñ «A�¼{�ts¡S«��f¡xiMr?«0y����¼{�ts¡�«<};p?l�« ´�w w<�D���=Î2�¢���@Î2Î À_Î/�¡�¡�pÂ2«�M«�Ä�«=x¦gxpHtjts£=¡0p2h�{�l0§(y-«M}¾«��bpHhs£H 0r?wêÛ�´ ± Ò ² êò Ë�Ü¼´ Õ ¶óä ¥ · ±`¸ ³ ¸|¹H¸ º7É × y*hjtsmu¥0£?m|{�z Â lxtsp?zFzFmF�Dp?ln£?p¾A¾ é w<�D�D�W�v���pÐNÀ5���D�D�pÂ2«�M«�Ä�« x¦gxpHtjts£=¡0pHh;{�l0§Qy-«0}¾«��bpHhs£? 0r?w&À`mFlQ�Mhsp?�<{�h={�tsmFgDl�Â2«Î?�M«�Ä�«Sx¦gxp2tjts£2¡npHh�{�l0§À��«d��{�£?ªH 0r�Ò7m`w{ëaµ ±`² ´�³( ±`²=¸ÇÆH¸[±ÖÕ ´�º�Ó�³#2³#¶ ²YÕJ¸ º�´(Ë2¶Dµ Ò�´îÑ?µ|_³#¶WÓxHµb¶óä
ËHHµ äH°©¶ ² Éq´�º ¸|¹ jÓ ÆH²=¸[±`¸ÇÆ ´Dµ ¸L±ÖÕ+× �f¡xinr?«=Ì*p?o�«nd è Á w&ÎW���q���FÎ?�¡�q�fÀ_Î/�¡�pÐpÂ2«Î2ÎD«"�b«(Þ¦¡0p?pHrjp?e({�lSw�x�«kß�{�l0p2¤[r�Òxixwb{�l<§ � «���«b¬b{?inzFg�hWw7Ü Ê  ²  ±LÊ  ² j´DµLµ ÕQÊ ´ ² Ó�Ô ² ¶îÑ?µ|2³_Ë
´ ²  × mFl��fhsgx£D«ng�¤ Â ñ Þ�y Â �(�=Î�wMpW§nr?« ñ «0��iMzFgD��gD nzFgDr*{�l0§	Ì�«@Ì�p?§nmutspHhqÀ5�Qg�hs�q{�l�ß�{� n¤Le({�lnl�wÄM{�l¼�¼{�tsp?gMw�Þ�y-w�ÎH�+�=Î5Â2w��D�@ÎH�©�D�D�7«ÎW�7«�Ñ¦« �v��«xÑ~mutjtsp?r?w ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�º¼¶�º�ô�ÒDÉWÉxjÓ"õa´�º<Ó�Ë Æ ´2·n2ËZÓ È Û�!ÚÙÄ*2ºA ² ´Dµ Ô�Ò ² ·M¶�ËH�ã¿¶�º ± âÖ´ ² µF¶ È ·q· ² ¶W´ Æ=Ê=× �Ö¡xiMr?«AÌ*p?o�« � pHtjtW«SåêöSwn��ÐD�@Î2�©�pÐq���>À_Î/�¡�pÐpÂ2«Î?�M«"�b«7d�h=§�÷g�r�{�l0§�y�«�ÌOøp?lxinm`wxmFl�� ð Ê  È*²2± ¶óä�âÖ¶�ÒMº ±`¸ º7É�wMpW§A« ñ «.Ä7��p?l0£?p2h*À5� Â ¬;wAÞ�{�e_�nhsm|§M�DpDwÎ/�q����Â2«ÎH�n«-��«�Ì�«Á}~{�hsp2iÍ{�l<§OÑ_«-Ä�« ñ gD¡nl0rjgDlSw"âÖ¶�³;·<Ò ±  ² Ë^´�º<ÓLù=º ±`² ´ ÆH± ´îÑ ¸ µ ¸L±ÖÕ+×;È Ä�Ò ¸ Óx ± ¶ ±LÊ ð Ê s¶ ²!Õ ¶óä&ÛÌÔ�°�âÖ¶�³;·<µ| ± 2ºA2ËsË*À � « �¾«AÑnhsp?pHe({�l�wM��pH�ÞÝ¦g�hFÒAw�Î/�q�+�pÂ2«ÎW�7«�Ñ¦«�};zFg�oDpHhWw�ÐSÒ ± Ò ² �Ô�´ ±LÊ Ë�äH¶ ² ù=º ± ÇÉx ² Ô ² ¶sÉ ² ´�³¾³ ¸ ºxÉ®´�º�ÓOõ ¸ º ¢ Ë ± ¶ È*²2±`¸ úÁÆH¸ ´Dµ�ù=º ± Hµ[µ ¸ °
Éx2º Æ  × Þ¦gDe#�0 MtspHhsrÌû Ã;�0r?«=Ì*p?r?« è w����D���v���î�NÀ_ÎH���pÐ�Â2«ÎRÐM«�Ñ¾«7d�«n};g�z|§n��pHhs�Mw�Ä*2ºA ±`¸ÇÆ;È µ Éq¶ ²=¸[±LÊ ³¾Ë ¸ ºOæAj´ ²¢Æ=Ê=× ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�º × ´�º�Óeã¿´ Æ=Ê7¸ º��õbj´ ² º0°
¸ º7É × ÀÇy�§0§nmFrjg�ln� � p?rjzFpHixw@Ì*pW{�§nmFl0�Mw&Î/�D�¡�pÂ2«ÎW�7« ñ « � «Á}�hsp?p?lnp¼{�l0§@ß�« ñ «8ÄM n��g���mutWw�æ ¸ ³_ÒMµF´ ± jÓ È ºnºAj´Dµ ¸ ºxÉ�Ú ¸L±LÊ ¶�Ò ±�² �ü� ÆH±`¸ ºxÉ�³�¶+Ò�2Ë ×
Â dÁdÖd�¬Sh={�l0r?«ngDlNÞ�y�Ñ è w<�D��ÎH�v�D���NÀ_ÎH�D�2Ð�Â2«Î?�M«-}¾«AÄ�«<}�hspHr¢tWw�Þ�«<��«�Ä7gD .ÒqgD nz|mFr?wn{�l0§Oß�« � pHoMmFlSwçâÖ¶W¶�µ ¸ º7ÉD° ² ´ ± ¾Óx©·n2º�Óx2º Æ Rä?¶ ²~±LÊ �ËÇ· ¸ º0°
ÉDµF´�Ë=Ë#É ² ¶�Ò7º<ÓD°5Ë ± ´ ± 92º� ² É Õ Ó�ù=³;·�µ ¸ÇÆ ´ ±`¸ ¶�º0Ëµä?¶ ² ¶=· ±`¸ ³ ¸F¹ ´ ±`¸ ¶�º
Ñ Õ Ë ¸ ³¾ÒnµF´ ± sÓO´�ºnºAj´Dµ ¸ ºxÉ ×�f¡xiMr?«.Ì*p?o�« � pHtjtW« è öSw&ÎpÎH�q�fÀ_ÎH���pÐpÂ2«Î/�M«"x*«Ay-«S��p?l<§7hsmF£GÒ7rjgDlÀ{�l<§fÌ�« � pHz]{�l<§Aw È ³¾ÒMµ ±`¸ µ|!Ò�Hµ�´Dµ Éq¶ ²=¸[±LÊ ³mä?¶ ² ·M´ ²=±`¸[±`¸ ¶�º ¸ º7É(É ² ´2· Ê Ë ×
mFl���ænÒ�·n ²¢Æ ¶�³;·<Ò ±`¸ ºxÉ;ò í � w�ÄM{�l¼Ñ~mFp?��gnw�Þ�y�À_ÎH�+�q�2Â2«���M« ñ «S�;g�z|z|{�l<§Sw È Óq´=· ± ´ ±`¸ ¶�º ¸ ºLÛ�´ ± Ò ² ´�µ�´�º�Ó È*²2±`¸ úÁÆH¸ ´Dµkæ Õ Ë ± 2³¾ËKÀ`k�l0mFoqpHhsrjmut©iQg�¤��QmF£=¡0mF�q{�l��hsp?rjr?w<y�l0l�y*hs��g�hWw&Î/�q���pÂ2«

��ÎD«�Ñ¾«=ÄA« ñ gD¡0lnrjgDl(pHt�{�z`«|w ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�ºLÑ Õ æ ¸ ³_ÒMµF´ ± jÓ È ºnºAj´Dµ ¸ ºxÉ�°¦´�º[àÁ¯2·n ²=¸ ³(2º ± ´Dµ à�Ò�´�µu°
Òn´ ±`¸ ¶�ºAÔ�ýqÔ�Ä ² ´=· Ê Ô�´ ²=±`¸[±`¸ ¶�º ¸ º7É × Ã;��p2h={�tsmFgDlnrwÌ*p?rjpW{�hs£2¡ ´ åAw��2Ðq�W�v�+�q� À_Î/�D�¡�pÂ2«���7«-}¾«êß�{�hjiM�0mFr;{�l<§Jþ-«�ß� ne({�hWwSã�à ð ùYæ × ´[æ�¶óä ± Ú¦´ ² {Ô�´ ÆY¢ ´WÉx�ä?¶ ² Ô�´ ²2±`¸L±`¸ ¶�º ¸ º7É�Ä ² ´2· Ê Ë ×
rjpHp�¡7tjts��� ÿ¡ÿ��������5 nrjpHhsr?« £?r?«  0e#l�« pW§M Sÿ��RÒ�{�hjiM�0mFrYÿ�e#p2tsm|rYÿ�e({�mFl�« rj¡xtse#z`w

���M«�Ä�«=ß�muhFÒM�0{�tjhsmF£�ÒAw.Þ�«7Ñ¾«n};p?z|{�tjtWw0{�l<§���«��b«�þÁp?£H£2¡nmÇw ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�º|Ñ Õ Ë ¸ ³_ÒMµF´ ± jÓ(´�º0º�s´�µu°
¸ º7É × Ä7£?mFp?l0£?p wêw�� wAÐq�@Î2�^ÐD�D�NÀ_Î/�D�D�pÂ2«���n«"�b«Ö�Qp2hsª¼{�l0§¦x�«ïÑnhsp?mFrjzFp?��p?lSwRã®2³( ±`¸ÇÆ ´�µ Éq¶ ²2¸L±LÊ ³_Ë�´�º<Ó ±LÊ  úÖ± º�2Ë=Ë�µF´�º<Ó�Ë Æ ´=·nÀ¶Bä ±LÊ 
É ² ´2· Ê Ñ ¸ °F·M´ ²2±`¸L±`¸ ¶�º ¸ º7É-· ² ¶îÑ?µ|2³ × � p?£HtW«n�;g�tsp?rwÞ¦gDe#�0 MtW«AÄM£D« ¾�Á é Ø^��Ðq�W�¢�����>À_ÎH�+�D�pÂ2«���7«-��«n�QpHªW{�h=§Aw<}¾«���{�hsmFrjmÇw0{�l0§J��«0y�«�þ;muh={�rjg�hsgnwdæD· ¸ º�Ä�µF´�ËsË ð Ê j¶ ²YÕ ´�º�Ó �  Õ ¶�º<ÓXÀ � g�hsz|§Ä7£?mFp?lxtsmu¥<£DwAÄMmFln�q{���g�hspDwPÎ/�D�D�pÂ2«

��ÐM«qÌ�«��QgDl<{�rjrjgDlüpHt�{�z`«Fw��- ±  ² ³ ¸ º ¸ º7É Æ ¶�³�·<Ò ± ´ ±`¸ ¶�º<´Dµ Æ ¶�³�·�µ|j¯ ¸[±ÖÕ ä ² ¶�³ Æ=Ê ´ ² ´ ÆH±  ²2¸ Ë ±`¸`Æò · Ê ´�ËH ±`² ´�º0Ë ¸[±`¸ ¶�º0Ë × òW�;{�ts nhsp Á���� w�ÎW�D���FÎW�q�fÀ_Î/�¡�¡�pÂ2«���7«�ã� ± ´D° � 2Ò ²2¸ Ë ±`¸`Æ Ë/Ó ð Ê j¶ ²YÕ ´�º�Ó È ·D·�µ ¸ÇÆ ´ ±`¸ ¶�º × dÁ§Mr?« Â «k�-«PÃ;rje({�l�{�l<§ ñ «��b«�ß�p?zFzFi�ÀÖß~�
zF x��p2hWw�x¦g�r¢tsgDlSwPÎH�+�pÐpÂ2«

���M«-��«¡��{�£Hª? 0r�Ò7m`w@Ä�«x�¼{�rjz|g�o�wx{�l<§5�b«¡x�{2Ò�w È Ò�´DµF´�º Æ=Ê ;Ó Õ º�´�³ ¸ÇÆ Ë ¸ ºQ!Ò�¶Dµ Ò ±`¸ ¶�º × É ² ¶+Ú ±LÊ=× ´�º�Ó
Óq©· ¸ º0º ¸ º7É#³#¶WÓxHµ Ë × �f¡xiMr?«AÌ*p?o�«nd è ´ wn�.ÎH���5�D�D�NÀ_ÎH�¡�2Ð�Â2«���M«�Þ�«î�¾«���{��<{�§nmFe#mutjhsm|g� ({�l0§(��«¡Ý¦{�l0l0{2Ò�{2Ò7mFr?w ¥ · ±`¸ ³ ¸|¹ ´ ±`¸ ¶�º ×AÈ ·q· ² ¶W¯ ¸ ³�´ ±`¸ ¶�º × ´�º<ÓOâÖ¶�³�°
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